Present study attempts to model the determinants of profitability for the Turkish banking industry. This paper employs a dynamic panel framework for 30 Turkish commercial banks while using a comprehensive set of bank level, industry level and macroeconomic explanatory variables. The novelty of this study is to consider the consequences of the derivatives usage on the banks' profits. The findings point out that derivatives are mainly used for hedging purposes, and the bank managers put the safety of the system in the first place. Accordingly, the internal factors such as capital and the credit risk are the most influential ones. 
Introduction
The relationship lending function of banking system can only be achieved properly by a profitable banking sector, which puts forth the importance of determining the factors that add to profitability. This is a motivating research area for bank managements and supervisory institutions. The main purpose of this study is to investigate the determinants of the Turkish banking system profitability in a dynamic framework within a comprehensive set of variables, including the effect of macroeconomic and industry specific as well as bank level determinants.
Literature mainly accounts for the internal and external factors, while investigating the profitability determinants. Athanasoglou, Brissimis, and Delis (2008) generally criticize these studies for only considering the bank level determinants and ignoring the macroeconomic and industry specific factors. Following Berger et al., (2000) , they also state that the persistence of bank profitability requires the inclusion of a lagged variable, and therefore, a dynamic model specification. Aforementioned studies have mainly used static models and have not accounted for the persistence feature of bank profits. This may result in biased findings. To avoid this problem, we conduct a dynamic analysis.
Our explanatory variables include capital, credit risk, expenses management, derivatives activity and size on the bank level. To clarify industrial effects, concentration and ownership of banks are added, while inflation and cyclical output are used in order to explain macroeconomic impact. Previous studies provide mixed results for these explanatory variables, depending on the sample and the time period. Hence, it is necessary to evaluate the Turkish banking system once more with the most recent data available.
Previous literature investigating the performance of the Turkish banking system does not account for such a comprehensive set of explanatory variables. We use data from this sector between the years 2003 and 2010. Furthermore, to our knowledge, the direct impact of derivatives activity has not been extensively examined for Turkish banking system. This would constitute an important gap in the literature, since Beaver, McNichols, and Rhie (2005) state that firms with high on-balance sheet leverage usually use off-balance sheet (OBS) items as well. In such a case, the exclusion of derivatives in the analyses may create an omitted variable problem.
In addition, particularly after the recent crisis, derivatives usage has brought doubts regarding the possibility to increase the systematic risk of the banking industry, rather than hedging. Such an increase in riskiness would destabilize the banking system, so the whole macro economy. Using derivatives for speculative purposes could be considered as moral hazard, and Demirgüç-Kunt and Detragiache (1998) state moral hazard as one of the reasons of bank failures. Goddard, Molyneux, and Wilson (2004) and Sayılgan and Yıldırım (2009) examine the impact of OBS activities on bank profitability. Yet, the OBS activities include heavily guaranties and warrants, custody and pledged securities and commitments. Such a study may not elaborately assess the direct impact of derivatives on profitability. Other studies that attempt to examine the sensitivity of bank profitability to derivatives usage do not consider such an extensive set of explanatory variables. In this respect, we believe that the present study brings novelty in terms of considering the direct consequences of derivatives usage on bank profits as well as determining its place among other factors. We also employ another regression to determine the effects of derivatives activity on variations in bank profitability. Our testable hypothesis suggests that if derivatives are used for hedging purposes, their contribution to the quarterly variations in the profitability will be lower. Next, we split our sample into two to evaluate the effect of the latest subprime mortgage crisis on profits and managerial decisions. Following Dietrich and Wanzenried (2010 ), 2003 is considered as pre-crisis period, while 2007-2010 is post crisis period. By the aid of ownership dummies, we also investigate the impacts of these explanatory variables separately for the state owned versus private banks, and the foreign banks versus national banks.
Literature Review
Studies that explore the factors affecting bank performance usually take into account the internal determinants such as size, capital, expenses management; and the external determinants like inflation rate and market concentration (Demirgüç-Kunt and Huizinga, 1999; Abreu and Mendes, 2002; Goddard et al., 2004; Athanasoglou, Delis, and Staikouras, 2006; Sayılgan and Yıldırım, 2009 ).
The bank level determinants are considered as credit risk, productivity, expenses, size and derivatives activity, since these factors reflect the managerial decisions. Traditional wisdom in banking suggests that capital is negatively related to bank profitability, because a higher capital to assets ratio (CAR) indicates a lower risk, hence a lower expected return. However, Berger Another determinant of bank profitability is credit risk. Abreu and Mendes (2002) use loan loss provisions to total loans as a proxy for credit risk and demonstrate that it has a positive impact on the banks profitability in European countries. In contrast, Athanasoglou et al., (2006) find negative and significant effect of credit risk on profitability for South Eastern European countries. They suggest that these countries have to concentrate more on this risk variable, since credit risk has been a serious concern in their history. Sayılgan and Yıldırım (2009) find insignificant but positive impact of credits on profitability. Dietrich and Wanzenried (2010) show that loan loss provisions to total loans are much stronger during the 2007 subprime mortgage crisis.
Increased globalization has forced the banks to operate more efficiently and to increase their productivity. Işık and Kabirhassan (2003) find evidence of performance enhancements after deregulation in 1980s for Turkish commercial banks. Işık (2007) also demonstrates that publicly owned banks provide the slowest productivity growth in Turkey, while foreign banks display the fastest.
Previous literature (Demirgüç-Kunt and Huizinga, 1999; Athanasoglou, Brissimis, and Delis, 2008) takes expenses management as a proxy for the impact of efficiency on profitability.
Demirgüç- Kunt and Huizinga (1999) argue that differences in expenses may reflect bank service distinctions and their qualities. Athanasoglou et al., (2008) , show a negative and significant coefficient for Greek Banks, implying a lack of competence in the expenses management. They state that banks pass part of increased cost to customers, but the remaining part is transferred to profits, due to the high competition in the market.
Evidence shown by Clark (1996) indicates that scale can improve a bank's operating efficiency only up to a point. Goddard et al.,(2004) and Athanasoglou et al., (2008) cannot find a significant relation between size and bank profitability; Dietrich and Wanzenried (2010) demonstrate only a weak evidence of negative relation for the largest banks, while Tunay and Silpar (2006) point out a positive relation for the Turkish Banking sector.
The main purpose behind the derivatives activity is to hedge the interest rate and exchange rate risk. An early look to derivatives hedging ability is provided by Koppenhaver (1990) . In this study, 356 US Banks are analyzed for the period between 1983 and 1987. He shows empirically that both long and short future positions are used to hedge the balance sheet interest rate risk; however, the estimated hedge ratios are small. Shanker (1996) also explores interest rate derivatives in the US banking market for the years 1986 to 1993. In particular, she suggests that an effective and hedging purposed derivatives usage will lower the interest rate exposure of banks. If the aim is not hedging against risks or hedging is not successful, banks will be exposed to higher interest rate risk. The results indicate that interest rate exposure of the banks using derivatives is significantly lower than non-users, implying that hedging is the main purpose.
It is very natural that derivatives activity literature mainly focuses on risk and hedging, since Shanker's (1996) findings bring the agency problem between shareholders and managers into the picture. Similarly, Demirgüç-Kunt and Detragiache (1998) point out the moral hazard problem as one of the main drivers behind the bank failures. Derivatives can be used for excess risk taking-a kind of moral hazard problem-as well as hedging purposes. In this case, it will increase the likelihood of a bank failure and decreases the bank profitability. Hentschel and Clifford (1997) discuss the derivatives activity in a different manner. They argue that default risk in derivatives strongly depends on how they are used, but their risk is always lower than any other fixed claim. The possible consequence of this argument is that if derivatives do not cause risk, no effect on profitability can be observed.
Some studies examine the impact of OBS activities as a whole on banks profitability. Goddard et al., (2004) only find a positive and significant relation for the UK, but not for the other European Banks. Sayılgan and Yıldırım (2009) analyze the effect of OBS items for the Turkish Banking Sector for the years 2002 and 2007, and they find a significant and negative impact on profitability. However, they state that in these years profitability is very stable, partly because of hedging. Li and Yu (2010) directly investigate the effect of derivatives activity on the commercial banks based on a panel dataset from 18 large US bank holding companies. They find that in general derivatives activity enhances the bank performance, but increases the risk level as well.
Yet, Li and Yu (2010) do not evaluate the place of derivatives among other factors that determine bank performance, such as expense management, concentration or inflation. In our paper, on the other hand, we attempt to assess the importance of derivatives activity among the other determinants.
Ownership status and the market structure in terms of concentration are the determinants that affect bank profitability on the industry level. The profitability analysis for the European Banks displays little evidence of systematic variation in profitability based on the ownership type (Goddard et al., 2004) . The results of Demirgüç-Kunt and Huizinga (1999) and Athanasoglou et al., (2006) are in favor of internalization of banking sector, suggesting that foreign banks realize significantly higher profitability than domestic banks. Demirgüç-Kunt and Huizinga (1999) argue that this finding may reflect the technological strength of foreign banks operating in developing countries. Athanasoglou et al., (2006) find that ownership and capital are positively associated for foreign banks in the South Eastern Europe. Therefore, capital is a more important determinant of bank profits for foreign banks. Athanasoglou et al., (2008) cannot show a significant coefficient for the ownership status of banks. In contrast, Dietrich and Wanzenried (2010) state that the privately owned banks were operating more profitably than the state owned banks in Switzerland before the 2007 crisis. During the crisis, however, they were not less profitable than the privately owned banks. Heggestad (1977) shows that concentration in the market provides monopolistic positions to the banks, so it positively affects their profitability. Smirlock (1985) criticizes the traditional structure-conduct-performance (SCP) hypothesis, which suggests that high seller concentration in the market decreases the costs of collusion, thus, allow firms to earn monopoly rents in terms of paying lower deposit rates or charging higher loan rates. He suggests that once market share is taken into consideration properly, concentration has no impact on bank profitability. Accordingly, Berger (1995a) puts forth that only the larger firms are able to exercise market power in pricing through advertising, location, or other advantages. Empirical finding on the effect of this determinant is mixed, however. While Demirgüç-Kunt and Huizinga (1999) and Tunay and Silpar (2006) point out the positive impact of concentration on the bank profitability in international level for Turkish Banks; Athanasoglou et al., (2008) ; Dietrich and Wanzenried (2010) cannot observe a significant relationship for Greek and Switzerland banks, respectively.
The macroeconomic determinants of bank profitability are cited in the literature as inflation and cyclical output. The impact of inflation on banks profitability has to be compared with the rate of increase in the wages and costs (Athanasoglou, et al., 2008) . Moreover, stabilization programs in the high inflation countries may decrease the banks' profitability, if their proceedings are mainly from the price fluctuations in the payments Demirgüç-Kunt and
Detragiache (1998) demonstrate that macroeconomic problems significantly increase the likelihood of systemic problems in the banking industry. Literature mainly finds a positive impact of inflation on bank profitability (Demirgüç-Kunt and Huizinga, 1999; Athanasoglou et al., 2008) . Nevertheless, some demonstrates a negative relationship as well (Abreu and Mendes, 2002 ). Kaya and Doğan (2005) The other macroeconomic determinant of profitability is the cyclical output. Demirgüç-Kunt and Huizinga (2000) and Bikker and Hu (2001) evaluate the correlation between cyclicality and banks profit. Bikker and Hu (2001) illustrate the upward and downward moving of bank profits with business cycle, and capital accumulates in the rise periods. However, they conclude that the deformation of bank profitability due to procyclicality is limited. The empirical evidence, however, varies depending on the sample.
This study attempts to examine the sensitivity of bank profits to a variety of variables that accounts for bank level, macroeconomic and industry specific factors. While doing so, it aims to fill the gap regarding to derivatives usage and its consequences for the Turkish banking system.
Model Specification and Data

Data
The main data source of this study is The Banks Association of Turkey (BAT) 
The Model
The static model attempted to be estimated can be seen below:
In this model, it  denotes for the bank i profitability at time t, and i =1,….N, t = 1….T. c is the constant term, while the following terms represent respectively bank specific, industry specific, and macroeconomic explanatory variables. The disturbance term, Berger et al. (2000) show the persistency in the bank profits over time, which reflects the barriers on the competition and the lack of transparency in the banking industry. Following Goddard et al., (2004) and Athanasoglou et al., (2008) , the lagged dependent variable is included among the explanatory variables and a dynamic specification of the model, Eq. (2), is obtained.
In this model, 1  it  denotes for the one period lagged profitability and  reflects the speed of adjustment to equilibrium. The persistence of profits will be shown by the value of  .
A value between 0 and 1 indicates the persistence, but the profits will return eventually to their normal levels. A fairly competitive industry, in other words, a high speed of adjustment, will be seen, if the value is close to 0. On the other hand, a less competitive structure, that is a very slow adjustment can be inferred from a value close to 1.
In order to control the effects of derivatives activity on profitability change, another control regression is added to the model. This model can be seen below:
The only difference between Eq (2) and Eq (3) is the change in the ROA, the dependent variable. The aim is to specify the reasons of quarterly changes in bank profitability since we hypothesize that larger change in the profitability between two quarterly periods can only be observed due to the derivatives activity. If the bank uses derivatives activity for hedging purposes, we do not expect to see large variations in the profitability, because the main aim would be smoothing. On the other hand, if larger changes occur in the profitability in such a small time period, then one may conclude that these are due to speculative usage of derivatives. In other words, we expect to observe larger contribution to variations in profitability due to speculative derivatives usage, and little contribution to changes in profitability in case of hedging. Eq (3) also provides a comparative basis with Eq (2).
Determinants of Bank Profitability Dependent Variable
Three alternative measures of profitability can be specified: Return on assets (ROA) indicates the ability to generate profits from the bank's assets, and measured by ratio of profits to assets. Return on equity (ROE), which is profits to equity ratio, refers to returns on shareholders on their equity. Net interest margin (NIM), which is the ratio of the difference between total interest income and total interest expenses to total assets, can be considered as the last proxy for profitability in the banking industry. Some studies (Goddard et al., 2004; Sayılgan and Yıldırım, 2009 ) take both of these specifications in two different models, while others (Demirgüç- Kunt and Huizinga, 1999; Athanasoglou, et al., 2008; Dietrich and Wanzenried, 2010) consider that ROA is a better measure, since ROE may not account for the risks related with high leverage. Our paper uses ROA and NIM as the measure of the bank profitability.
Independent Variables
Bank Specific Determinants
Bank specific determinants are important to show the impact of managerial decisions on the banks' profitability. Following the prior literature, capital, credit risk, productivity, expenses Management, size and derivatives activity proxies are used in the analyses.
Capital: Capital to asset ratio (CAR) can be seen as a proxy for risk, since it absorbs unforeseen losses and acts as a safety net. According to the traditional theory, a higher return is expected from the banks operating with low levels of capital, since it indicates a riskier situation.
On the other hand, banks with high levels of CAR are safer, and they can remain profitable in financially difficult times. Low levels of CAR may also point out a low level of rating, and may increase the bank's external financing costs. Therefore, the net impact of capital on bank profitability is ambiguous.
Credit Risk: Loans under follow up to total loans ratio (LL) is used as a proxy for the credit quality. A higher ratio points out a lower credit quality, a higher riskiness, therefore, a lower profitability. Hence, the expected sign of LL is negative.
Productivity: Işık and Kabirhassan (2003) and Işık (2007) state that the effects of institutional and legal developments, particularly technological changes since 1980s, will be seen as increases in productivity, hence in the banks' performance. Therefore, one may observe positive effects of productivity on bank performance in Turkey. Labor productivity, measured by total interest income and non-interest income over the number of employees, as a proxy of overall productivity level is included into the model.
Expenses Management: Operating expenses to total assets ratio, an indicator of management performance, is expected to be negatively related to the bank profitability, Its decline will increase the managerial efficiency, and the bank profitability.
Size: Size can create scale economies and increases bank performance as well as it may create bureaucracy and negatively impacts the bank profitability. Therefore, its expected sign is ambiguous. To investigate the size-profitability relation, the number of branches, the logarithm of real assets and the logarithm of squares of real assets, in case of nonlinearities, are included in the model.
Derivatives Activity: Most of the previous literature, including Sayılgan and Yıldırım (2009) and Goddard et al., (2004) , investigates the OBS items impact as a whole on bank profitability. Unlike other studies, this paper attempts to determine the direct impact of derivatives activity on bank profitability. In this context, derivative instruments reported in the OBS items divided by the total assets ratio is used as a proxy. The net effect of derivatives activity will be seen in the results of Eq (2).
Further, the impact of hedging or speculative purposes can be examined through Eq (3).
A larger contribution to variation is expected in profitability if the derivatives activity is used for speculative purposes. On the other hand, a little impact on ROA and NIM change will be observed if the main aim is hedging.
Industry Specific Determinants
Besides the managerial decisions, sectoral determinants are also important while determining the profitability. Hence, banks' ownership structure and market concentration are added into the model.
Ownership:
As of the beginning of 2011, there are 30 commercial banks in Turkey, 3 of them are state owned, and the rest is privately owned 3 . Therefore, the ownership may be influential in the bank sector profits in Turkey. To show the impact of the ownership status, two separate dummies are included to the model.
Concentration:
According to the SCP paradigm, small banks tend to collude (Goddard et al., 2004; Dietrich and Wanzenried, 2010) . This tendency may result in monopolistic earnings as well as a higher competition in the sector. Hence, its net effect is unknown. To consider this effect, Herfindahl-Hirschman-Index (HHI) is included into the model.
Macroeconomic Determinants of Profitability
The inflation policies and the upward and downward moving in the economy itself are taken into account as the macroeconomic variables.
Inflation:
The current inflation rate is used as a proxy for inflation expectations. The expected sign for the inflation variable is unknown, since it depends on the rate of increase on the wages as well.
Cyclical Output: The downswings in the economy may cause a decline in extending new loans which may trigger a credit crunch (Bikker and Hu, 2001) . In economic boom periods, on the other hand, the demand for credit and stock market transactions reinforces substantially, and positively affects the bank's profitability Huizinga, 1999 and Dietrich and Wanzenried ,2010) . Following the literature, real GDP growth will be used as a proxy for cyclicality.
Empirical Results
Econometric Methodology
We use a strongly balanced panel for Turkish commercial banks for the years 2003-2010.
Descriptive statistics are provided in Table 1 . The model defined in Eq.
(1) is in static form, which is usually analyzed by a fixed effect-random effect model. Our basic model defined in Eq.
(2), on the contrary, has a lagged variable, so the parameters become biased in fixed effectrandom effect models. This is why we use a dynamic Arellano and Bover (1995) specification. First of all, we checked the stationary properties of our model by the unit root tests. The results for levels and first differences are shown in the appendix. Although there are unit roots in levels for some variables, they disappear in the first differences at 0.01 level. Thus, the data is integrated of order 1.
Next, the data is analyzed by dynamic panel data techniques to avoid the inconsistencies that are possible with static estimations. One of the common methods in dynamic specifications is Arellano and Bond (1991) who recommend the usage of lagged explanatory variables as GMM type instruments. However, this method loses its efficiency with small number of time periods (Arellano and Bover, 1995 
Results
For the different profitability measures, the results are separately reported in the precrisis, post-crisis and the entire period columns, in Table 2 . In these models, ownership dummy variables are included, while size 2 variable (logarithm of real assets) is excluded due to multicollinearity problems. All of the models have a significant Wald test, showing a fine goodness of fit and, Sargan tests fail to reject the validity of over identifying restrictions at 1%
level. First and second order autocorrelation tests show no indication of autocorrelation in the pre-crisis period, whereas the null hypothesis of no autocorrelation is rejected at 1% level in some cases. Therefore, the results must be interpreted with caution. As shown in Table 2 , the results differ considerably in terms of significance and coefficients across subgroups and the entire period. Nearly all the lagged variable coefficients are significant at 1% level, confirming the dynamic nature of the profitability. In the pre-crisis period, The impact of this variable on NIM is consistently negative for two sub-periods, but not significant in the last period. The entire period results demonstrate a positive impact on ROA, whereas lower but negative coefficient is found for NIM.
The coefficient for productivity turns out to be very small and usually insignificant for all the periods. In the literature, it has been stated that the improvements on the supervisory systems enhance the efficiency particularly at the beginning of 2000s (Işık and Kabirhassan, 2003) . Based on this efficiency increase, one would expect a positive impact especially in the pre-crisis period.
The lack of significance may be explained as such: Other explanatory variables such as credit risk and capital may have more importance in determining the banking profitability in the Turkish banking system.
Another proxy for efficiency is considered as expenses management. Similar to the productivity findings, the coefficient for expense management is found to be insignificant across all the periods. The likely explanation for this coefficient is the same with the productivity variable.
The likelihood of the sign of size variables is mixed in the literature. Unlike the positive effect shown in the paper of Tunay and Silpar (2006) for the Turkish banks, present study cannot find a statistical relation between this explanatory variable and profitability independently from the period analyzed. This finding is actually in line with the previous literature as well (Athanasoglou et al., 2008; Goddard et al., 2004) .
Further, the impact of ownership is examined by the aid of two dummies (D1 and D2).
Here, D1 reflects the impact of the private versus state-owned banks, while D2 stands for the foreign versus national banks. Although the determinants of profitability based on the ownership structure will be investigated more extensively in the next tables, Table 2 represents the general view. The discrimination between the state owned versus private bank is found to be insignificant independently from the period analyzed. In other words, it seems that privately owned banks do not operate more profitable than public banks in Turkey. This finding is consistent with the findings for the European banks (Athanasoglou et al., 2008 and Goddard et al.,2004) .
Similarly, present study cannot find strong evidence in favor of the internalization of the banking system, since all the coefficients, except the one for ROA in the pre-crisis period, are insignificant for all the periods. This is in contrast to the suggestions of Demirgüç-Kunt and Huizinga (1999) and Athanasoglou et al., (2006) for the developing countries and the South Eastern European countries, respectively.
Derivatives ratio shows mixed results for different periods for ROA and NIM. Although the coefficients are small in terms of absolute value, they are significant at 1% level for the entire period, implying that its exclusion may cause an omitted variable problem. Regarding the models where the dependent variables are ROA and NIM, respectively, one may observe smoother patterns in the profitability. Derivatives ratio is mostly insignificant. The low standard deviation in the profitability measures for the entire period supports this finding as well.
Examining the sub-periods reveals that only the change in ROA is significant at 5% and 1% levels in the pre and post-crisis periods, respectively. The coefficients turn out to be positive in the pre-crisis period and negative in the post-crisis period. Change in NIM is always insignificant across sub-periods. Even the small but significant positive coefficients in the precrisis period may indicate some speculative purposed derivates usage, particularly in the postcrisis period; the hedging purpose is in the first place. This explanation is somewhat close to Sayılgan and Yıldırım (2008) The concentration, measured with HHI, often loses its significance in different subperiods and in the entire period, but it is mostly negative. This finding cannot be evidence in favor of SCP hypothesis in the Turkish Banking system. In line with Smirlock (1985) and Berger (1995a) , once the other explanatory variables are controlled, concentration has no effect on the bank profitability.
Turning to the macroeconomic variables show that inflation expectations are positively and significantly related to bank profitability at 1% level in all periods. This positive effect can be attributable to the enhanced interest rate forecasting ability of the bank managers in the analyzed period. Real GDP growth, on the other hand, has a mostly significant and consistently negative, but a very small effect on the bank profitability in Turkey. Overall, comparing to the previous time periods, Turkey has had a very stable macroeconomic environment in the entire [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] period, which lightens the influence of inflation and real GDP growth on the bank profits. Table 3 and 4 respectively demonstrates the determinants of bank profitability for various ownership structures. As in full model analysis, all of the Sargan test fails to reject the null hypothesis stating that over identified restrictions are valid. Wald tests show fine goodness of fit.
However, some indication of autocorrelation is present, although in most cases first and second order tests fail to reject no autocorrelation hypothesis. Again, the results should be interpreted with caution. The results are mostly in line with the entire banking sector analysis. The profitability of private banks is affected significantly by capital ratio, credit risk, derivatives ratio, inflation expectations and the real GDP growth. The lagged dependent variable is significant at 1% level.
Unlike the entire sample analyses, the productivity is found to be significant particularly after the subprime mortgage crisis for private banks. Although the coefficients are very small in the absolute values, the positive impact may reflect that some part of the income produced by productivity enhancements is transferred to the private banks as profit. Next, concentration is found to be significant before and after the crisis for ROA for the private banks. Nevertheless, the evidence is weak, because the results are often mixed for ROA and NIM. The relation between the derivatives ratio and between the changes in profitability variables is mostly significant and implies that the private banks usually use derivates for hedging purposes. This inference is valid for two sub-periods, since changes in profitability cannot be largely explained by this variable.
Table 4a. Determinants of Bank Profits for Foreign Banks
For the public banks, the most important explanatory variables are CAR and credit risk.
Especially after the crisis, safety becomes an important factor of profitability. This implication is based on the positive and significant coefficient of the capital ratio, and the negative and significant coefficient of credit risk. Here, the lagged variable becomes mostly insignificant which indicates that public bank profitability is not persistent across time periods; and it is appropriate to analyze this section by static models. Size is found to be insignificant. The effect of macroeconomic variables is very small, but significant as in the full model. The derivatives ratio of the foreign banks does not significantly explain the profitability changes before the crisis, while this ratio becomes significant in the post-crisis era. It is noted that ROA and the change in ROA are negatively impacted from the derivatives ratio. It may signal that the foreign banks attempt to use derivatives for reasons other than hedging to improve their profitability which is hurt from the recent crisis. Here, the main difference from the foreign banks is again in the derivatives ratio of national banks. While before crisis, derivatives ratio is significant at 1% level, it becomes insignificant in the post-crisis period. It may signal that national banks hesitate more than foreign banks while using derivatives and the main purpose of derivatives usage is hedging.
Conclusion
Present study attempts to determine the factors that affect the Turkish banking system profitability, using dummies for the recent subprime mortgage crisis and different ownership structures. These factors should be known by the bank managers and policy makers in order to sustain a stable banking sector, and hence, a stable financial system. The importance of this study comes from the inclusion of derivatives usage, which may constitute a considerable omitted variable problem in these analyses when excluded. Moreover, unlike the other studies examining the Turkish banking system, we use an extensive set of explanatory variables in a dynamic framework.
From the above analysis, one can understand that the most influential factors in explaining the profitability of Turkish banks are internal ones, namely CAR and credit risk.
Particularly, in the post-crisis period, safety adds more to the profitability of the sector. In consistent with this finding, it is also seen that bank managers use derivatives with caution, only for hedging purposes. In this specific attitude, we think that the heavy consequences of the 2000 crisis play a crucial role.
The macroeconomic variables do not substantially affect the banking sector profitability.
This may be a corollary of relatively stable macroeconomic environment in Turkey after 2000.
We find evidence that although the banking sector operates with a small number of banks, the profits are moderately persistent. In addition, this study cannot verify the SCP hypothesis, so the concentration is not influential on bank profits.
The discrimination across various ownership types shows consistent findings with the full model, implying that bank-level determinants form profitability independently from its ownership status. However, there is a slight indication that national banks are more eager to use derivatives for hedging purposes than foreign banks. 
